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(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a person 
recognizing device which reduces the influence of secular 
changes when a person is identified. 
SOLUTION: This device consists of a feature quantity 
extraction part 1 2 which extracts features obtained from 
the person, a partial space calculation part 14 which 
calculates a partial space from the feature quantity, a 
recognition part 1 6 which performed recognition by using 
the partial space, a registration information holding part 18 
which holds partial spaces, and a registration information 
update part 20 which updates the registration information at 
need by using the partial spaces. To identify the person, 
which person data the feature quantity is the most similar 
to is only found and the person corresponding to the data 
with the maximum similarity is decided as the identification 
result, thereby suppressing secular changes and temporal 
changes and holding the recognition rate high in precision. 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] A characteristic quantity extract means to extract the characteristic quantity obtained from the 
person who is the object which should be recognized, A recognition information calculation means to 
calculate the recognition information which includes subspace at least from the characteristic quantity 
which said characteristic quantity extract means extracted, The recognition information which a 
registration information maintenance means to hold two or more recognition information as registration 
recognition information, and said recognition information calculation means computed, Or the 
characteristic quantity which said characteristic quantity extract means extracted and a recognition 
means to recognize said person using the registration recognition information held at said registration 
information maintenance means, Person recognition equipment characterized by having a renewal 
means of registration information to update the registration recognition information about said person 
held at said registration information maintenance means, using the recognition information which said 
recognition information calculation means computed, or the characteristic quantity which said 
characteristic quantity extract means extracted. 

[Claim 2] Said renewal means of registration information is person recognition equipment according to 
claim 1 carry out becoming from an update-information generation means generate new registration 
recognition information based on the updating approach asked by said updating decision means as the 
description using the recognition information which an updating decision means search for the 
predetermined updating approach about renewal of the registration recognition information on said 
registration information maintenance means, and said recognition information calculation means 
computed, or the characteristic quantity which said characteristic-quantity extract means extracted. 
[Claim 3] the person recognition equipment according to claim 1 characterized by to recognize using 
two or more registration recognition information which said registration information maintenance means 
holds two or more registration recognition information about one person's candidate person, or one 
group, looks said recognition means like [ said candidate person of one person of said registration 
information maintenance means, or said one group ], and is related. 

[Claim 4] It is person recognition equipment according to claim 2 carry out that said updating decision 
means chooses the recognition information set as the object of updating based on a predetermined 
regulation in the recognition information which said recognition information calculation means 
computed, and said update-information generation means becomes from an update-information 
generation means generate new registration recognition information, using the recognition information 
chosen by said updating decision means as the description. 

[Claim 5] It is person recognition equipment according to claim 2 carry out that said updating decision 
means searches for updating conditions based on the stage at the time of registration of the registration 
recognition information that it was used by said recognition means, or updating, and said update- 
information generation means becomes from an update-information generation means generate new 
registration recognition information, based on the updating conditions searched for with said updating 
decision means as the description. 
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[Claim 6] It is person recognition equipment according to claim 4 characterized by using other similarity 
count approaches that the similarity count approaches of 1 of said recognition means differ in order that 
said recognition means may recognize by the similarity count approach of 1 and said updating decision 
means may choose recognition information. 

[Claim 7] The characteristic quantity extract step which extracts the characteristic quantity obtained 
from the person who is the object which should be recognized, The recognition information calculation 
step which calculates the recognition information which includes subspace at least from the 
characteristic quantity which said characteristic quantity extract step extracted, The recognition 
information which the registration information maintenance step which holds two or more recognition 
information as registration recognition information, and said recognition information calculation step 
computed, Or the characteristic quantity which said characteristic quantity extract step extracted and the 
recognition step which recognizes said person using the registration recognition information held in said 
registration information maintenance step, The person recognition approach characterized by having the 
renewal step of registration information which updates the registration recognition information about 
said person held in said registration information maintenance step using the recognition information 
which said recognition information calculation step computed, or the characteristic quantity which said 
characteristic quantity extract step extracted. 

[Claim 8] The updating decision step which said renewal step of registration information asks for the 
predetermined updating approach about renewal of registration recognition information in said 
registration information maintenance step, The recognition information which said recognition 
information calculation step computed, Or the person recognition approach according to claim 7 
characterized by consisting of an update information generation step which generates new registration 
recognition information based on the updating approach searched for by said updating decision step 
using the characteristic quantity which said characteristic quantity extract step extracted. 
[Claim 9] Said registration information maintenance step is the person recognition approach according 
to claim 7 characterized by recognizing using two or more registration recognition information related 
with said candidate person [ in / two or more registration recognition information is held about one 
person's candidate person, or one group, and / in said recognition step / said registration information 
maintenance step ] of one person, or said one group. 

[Claim 10] It is the person recognition approach according to claim 8 of carrying out said updating 
decision step choosing the recognition information set as the object of updating based on a 
predetermined regulation in the recognition information which said recognition information calculation 
step computed, and said update-information generation step becoming using the recognition information 
chosen by said updating decision step from the update-information generation step which generates new 
registration recognition information as the description. 

[Claim 1 1] It is the person recognition approach according to claim 9 of carrying out said updating 
decision step searching for updating conditions based on the stage at the time of registration of the 
registration recognition information that it was used in said recognition step, or updating, and said 
update-information generation step becoming from the update-information generation step which 
generates new registration recognition information based on the updating conditions searched for by said 
updating decision step as the description. 

[Claim 12] It is the person recognition approach according to claim 10 characterized by using other 
similarity count approaches that the similarity count approaches of 1 of said recognition step differ in 
order that said recognition step may recognize by the similarity count approach of 1 and said updating 
decision step may choose recognition information. 

[Claim 13] The characteristic quantity extract function which extracts the characteristic quantity 
obtained from the person who is the object which should be recognized, The recognition information 
calculation function which calculates the recognition information which includes subspace at least from 
the characteristic quantity which said characteristic quantity extract function extracted, The recognition 
information which the registration information maintenance function to hold two or more recognition 
information as registration recognition information, and said recognition information calculation 
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function computed, Or characteristic quantity which said characteristic quantity extract function 
extracted and recognizing ability which recognizes said person using the registration recognition 
information held at said registration information maintenance function, The recognition information 
which said recognition information calculation function computed, Or the record medium of the person 
recognition program characterized by recording the program which realizes the renewal function of 
registration information which updates the registration recognition information about said person held at 
said registration information maintenance function using the characteristic quantity which said 
characteristic quantity extract function extracted. 



[Translation done.] 
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JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 

DETAILED DESCRIPTION 

[Detailed Description of the Invention] 
[0001] 

[The field of the technique in which invention belongs] This invention relates to person recognition 

equipment and its approach. 

[0002] 

[Description of the Prior Art] In recent years, the interest about security is increasing. The individual 
recognizing method for using human being's biological information identifies a person by discriminating 
characteristic quantity from a face, a voiceprint, a fingerprint, and the iris. 

[0003] When a face is used especially, it can recognize without applying a mental and corporal burden 

to a user, and there is the description that data are easily acquirable with a camera etc. 

[0004] About the recognition approach of a face, although there are various research reports and 

reference, there is reference (red Matsushige: "research trend of recognition of face by computer" 

Institute of Electronics, Information and Communication Engineers Vol.80No.3pp. 257 -266 (1997)) as 

survey reference. By this reference, when time amount is opened and a photograph is taken from the 

registered face image, it is reported that the rate of discernment falls to 40% - 60%. 

[0005] In JP,9-138851,A, there is a method of identifying whether you are the owner of a card by 

writing the information on a face in a card. 

[0006] Also in order to prevent surreptitious use of a card, it is performing rewriting the description 
information on the face of a card. Although a time interval becomes short automatically till next 
recognition by this approach since perfect replacement is performed with the data at the time of 
recognition at any time, there is a problem of dropping the precision of recognition, only by it. 
[0007] 

[Problem(s) to be Solved by the Invention] When identifying human being, it is desirable to use what 
generally does not change [ fingerprint ]. However, a fingerprint etc. has problems, such as giving a user 
mental displeasure. 

[0008] A voiceprint, a face, etc. are raised and it is not necessary to apply a burden to effective as 
information for identifying human being, and a user as a thing which recognizes to non-contact and 
which can carry out things. 

[0009] However, in the case of a face, there are secular change, such as aging which considers a 
hairstyle, makeup, a mustache, condition, etc. as a reason, and growth and aging. Furthermore, there are 
also fluctuation factors, such as expression change and change of the sense of a face. 
[0010] Aging is seen also about a voiceprint etc. 

[001 1] Drawing 2 expresses typically similarity with a certain person's registration data in the direction 
of time amount. An axis of abscissa expresses similarity with the days from registration, an axis of 
ordinate expresses with 0.0-1.0, and it expresses that 1.0 is completely the same. As shown in drawing, 
whenever days pass, in order for that similarity falls to perform general and exact authentication, just 
one-time registration is merely inadequate. 

[0012] Then, this invention offers the person recognition equipment which can mitigate the effect of 
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aging and secular change, and its approach. 
[0013] 

[Means for Solving the Problem] A characteristic quantity extract means to extract the characteristic 
quantity obtained from the person who is the object which should recognize invention of claim 1, A 
recognition information calculation means to calculate the recognition information which includes 
subspace at least from the characteristic quantity which said characteristic quantity extract means 
extracted, The recognition information which a registration information maintenance means to hold two 
or more recognition information as registration recognition information, and said recognition 
information calculation means computed, Or the characteristic quantity which said characteristic 
quantity extract means extracted and a recognition means to recognize said person using the registration 
recognition information held at said registration information maintenance means, It is person recognition 
equipment equipped with a renewal means of registration information to update the registration 
recognition information about said person held at said registration information maintenance means using 
the recognition information which said recognition information calculation means computed, or the 
characteristic quantity which said characteristic quantity extract means extracted. 
[0014] Invention of claim 2 said renewal means of registration information The recognition information 
which an updating decision means to search for the predetermined updating approach about renewal of 
the registration recognition information on said registration information maintenance means, and said 
recognition information calculation means computed, Or it is person recognition equipment according to 
claim 1 characterized by consisting of an update information generation means to generate new 
registration recognition information based on the updating approach searched for with said updating 
decision means, using the characteristic quantity which said characteristic quantity extract means 
extracted. 

[0015] in invention of claim 3, said registration information maintenance means holds two or more 
registration recognition information about one person's candidate person, or one group, and said 
recognition means is person recognition equipment according to claim 1 characterized by to recognize 
using two or more registration recognition information been alike and related with said candidate person 
of one person of said registration information maintenance means, or said one group. 
[0016] It is person recognition equipment according to claim 2 carry out that invention of claim 4 
chooses the recognition information from which said updating decision means is set as the object of 
updating based on a predetermined regulation in the recognition information which said recognition 
information calculation means computed, and said update-information generation means becomes from 
an update-information generation means generate new registration recognition information, using the 
recognition information chosen by said updating decision means as the description. 
[0017] It is person recognition equipment according to claim 2 carry out that said updating decision 
means searches for updating conditions based on the stage at the time of registration of the registration 
recognition information that it was used by said recognition means, or updating as for invention of claim 
5, and said update-information generation means becomes from an update-information generation means 
generate new registration recognition information, based on the updating conditions searched for with 
said updating decision means as the description. 

[0018] In order that said recognition means may recognize by the similarity count approach of 1 in 
invention of claim 6 and said updating decision means may choose recognition information, the 
similarity count approach of 1 of said recognition means is person recognition equipment according to 
claim 4 characterized by using other different similarity count approaches. 

[0019] The characteristic quantity extract step which extracts the characteristic quantity obtained from 
the person who is the object which should recognize invention of claim 7, The recognition information 
calculation step which calculates the recognition information which includes subspace at least from the 
characteristic quantity which said characteristic quantity extract step extracted, The recognition 
information which the registration information maintenance step which holds two or more recognition 
information as registration recognition information, and said recognition information calculation step 
computed, Or the characteristic quantity which said characteristic quantity extract step extracted and the 
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recognition step which recognizes said person using the registration recognition information held in said 
registration information maintenance step, It is the person recognition approach characterized by having 
the renewal step of registration information which updates the registration recognition information about 
said person held in said registration information maintenance step using the recognition information 
which said recognition information calculation step computed. 

[0020] Invention of claim 8 said renewal step of registration information The recognition information 
which the updating decision step which searches for the predetermined updating approach about renewal 
of registration recognition information in said registration information maintenance step, and said 
recognition information calculation step computed, Or it is the person recognition approach according to 
claim 7 characterized by consisting of an update information generation step which generates new 
registration recognition information based on the updating approach searched for by said updating 
decision step using the characteristic quantity which said characteristic quantity extract step extracted. 
[0021] As for said registration information maintenance step, invention of claim 9 holds two or more 
registration recognition information about one person's candidate person, or one group, and said 
recognition step is the person recognition approach according to claim 7 characterized by recognizing 
using two or more registration recognition information related with said candidate person of one person 
in said registration information maintenance step, or said one group. 

[0022] It is the person recognition approach according to claim 9 of carrying out invention of claim 10 
choosing the recognition information from which said updating decision step is set as the object of 
updating based on a predetermined regulation in the recognition information which said recognition 
information calculation step computed, and said update-information generation step becoming using the 
recognition information chosen by said updating decision step from the update-information generation 
step which generates new registration recognition information as the description. 
[0023] It is the person recognition approach according to claim 9 of carrying out becoming from the 
update-information generation step which generates in new registration recognition information based 
on the updating conditions which said updating decision step searched for updating conditions based on 
the stage at the time of registration of the registration recognition information that it was used in said 
recognition step, or updating as for invention of claim 1 1, and asked for said update-information 
generation step by said updating decision step as the description. 

[0024] In order that said recognition step may recognize by the similarity count approach of 1 in 
invention of claim 12 and said updating decision step may choose recognition information, the similarity 
count approach of 1 of said recognition step is the person recognition approach according to claim 10 
characterized by using other different similarity count approaches. 

[0025] The characteristic quantity extract function which extracts the characteristic quantity obtained 
from the person who is the object which should recognize invention of claim 13, The recognition 
information calculation function which calculates the recognition information which includes subspace 
at least from the characteristic quantity which said characteristic quantity extract function extracted, The 
recognition information which the registration information maintenance function to hold two or more 
recognition information as registration recognition information, and said recognition information 
calculation function computed, Or characteristic quantity which said characteristic quantity extract 
function extracted and recognizing ability which recognizes said person using the registration 
recognition information held at said registration information maintenance function, The recognition 
information which said recognition information calculation function computed, Or it is the record 
medium of the person recognition program characterized by recording the program which realizes the 
renewal function of registration information which updates the registration recognition information 
about said person held at said registration information maintenance function using the characteristic 
quantity which said characteristic quantity extract function extracted. 

[0026] Registration recognition information is updated as it is invention according to claim 1, 7, or 13, 
and aging can be controlled. 

[0027] The need for troublesome re-registration is abolished by updating automatically that it is 
invention according to claim 2 or 8 at the time of authentication, and the decline in a recognition rate to 
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aging is prevented further. To one certain person, discernment according that it is invention according to 
claim 3 or 9 to two or more registration recognition information is attained, and at the time of 
authentication, human being does not need to adjust to the always same condition, and can respond to 
big fluctuation of a candidate person's characteristic quantity. Moreover, it can recognize now using 
either of two or more registration recognition information, and convenience improves more. 
[0028] 

[Embodiment of the Invention] One example of this invention is explained below. 
[0029] Here, an image is inputted for the candidate for recognition from a TV camera as human being's 
face, and the person recognition equipment 10 which attests by detecting a face is explained as an 
example. Person recognition equipment 10 consists of the characteristic quantity extract section 12, the 
subspace calculation section 14, the recognition section 16, a registration information attaching part 18, 
and the renewal section 20 of registration information, as shown in the block diagram of drawing 1 . 
[0030] And in order for the personal computer which connected the TV camera to be able to realize 
these configurations and to operate the function of the above-mentioned configuration, the program for 
realizing MD and realizing this function to a hard disk, CD-ROM, and FD is made to memorize. 
[0031] In the following explanation, each information on individual humanity news, such as status 
information of the characteristic vector for constituting image input data, the extracted characteristic 
quantity, subspace, and subspace, a matrix of correlation, the time of day in the case of registration, 
time, a location, etc., a personal identification number, and an ID code, comes out. And when calling it 
registration information including the characteristic vector for constituting subspace or subspace when 
calling it recognition data, the characteristic vector for constituting image input data, the extracted 
characteristic quantity, subspace, and subspace, a matrix of correlation, status information, and 
individual humanity news are included. Therefore, recognition data are contained in registration 
information. 

[0032] (Characteristic quantity extract section 12) The characteristic quantity extract section 12 is for 
taking out characteristic quantity from an object, and as shown in drawing 4 , it performs face image 
analysis by image recognition here. 

[0033] Drawing 3 shows the configuration of the characteristic quantity extract section 12, and consists 
of the image input section 121, the face field detecting element 122, a face components detecting 
element 123, and the characteristic quantity generation section 124. 

[0034] In the image input section 121, after inputting a face image from an ITV camera and performing 
A/D conversion, it is sent to the face field detecting element 122. 

[0035] In the face field detecting element 122, the field of a face is detected out of an image. 
[0036] The detection approach in the face field detecting element 122 makes a location with the highest 
correlation value a face field by calculating a correlation value, moving the inside of the template 
prepared beforehand and an image. 

[0037] In addition, face detection means, such as a face extraction method using a proper space method 
or a subspace method, may be used. 

[0038] Next, face components, such as an eye, a nose, and opening, are detected in the face components 
detecting element 123. 

[0039] In the face components detecting element 123, the location of an eye and a nose is detected out of 
the part of the detected face field. The approach of reference (Kazuhiro Fukui and Yamaguchi **: "a 
configuration extract and a face focus extract by the combination of pattern matching", Institute of 
Electronics, Information and Communication Engineers paper (magazine D) vol.J80-D-II, No.8, pp2170 
~ 2177 (1997)) etc. may be used for the detection approach. 

[0040] Next, in the characteristic quantity generation section 124, based on the location of the detected 
components, a face field is started in fixed magnitude and a configuration, and the shade information is 
used as characteristic quantity. Here, the information on a mxn dimension is used as a feature vector, 
using the gray level of a m pixel xn pixel field as information as it is. 

[0041] Drawing on drawing 4 is the face image data which might be processed by the characteristic 
quantity extract section 12, and an input image is obtained serially. 
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[0042] (Subspace calculation section 14) The subspace calculation section 14 calculates subspace by 
asking for the matrix of correlation (or covariance matrix) of a feature vector, and asking for the 
orthonormal vectors (characteristic vector) by the K-L expansion. 

[0043] k characteristic vectors corresponding to characteristic value are chosen as order with big 
characteristic value, and subspace expresses them using the characteristic vector set. 
[0044] In this example, it asks for a matrix of correlation Cd from a feature vector, and is matrix-of- 
correlation Cd =phid lambdad phid T. It diagonalizes and the matrix phi of a characteristic vector is 
searched for. 

[0045] Drawing 4 is the face image data which might be processed by the characteristic quantity extract 

section 12 in the input image. Subspace is calculated by asking these data for the matrix of correlation of 

a feature vector, and asking for the orthonormal vectors by the K-L expansion. 

[0046] Drawing under drawing 4 images and displays the characteristic vector. 

[0047] This subspace is used as a discernment dictionary for identifying a person. 

[0048] What is necessary is to register beforehand and just to register it as a dictionary. 

[0049] Moreover, it is good also as input data for identifying in the subspace itself so that it may state 

later. Therefore, the count result in the subspace calculation section 14 is sent to the recognition section 

16 and the registration information attaching part 18. 

[0050] (Recognition section 16) Next, the recognition section 16 is explained. 

[0051] The recognition section 16 identifies who the person reflected to the camera is, and whether you 
are discernment or an applicable person by comparing the characteristic quantity obtained in the 
recognition data (subspace) stored in the registration information attaching part 1 8, and the characteristic 
quantity extract section 12, or the subspace obtained in the subspace calculation section 14. 
[0052] What is necessary is just to let the person corresponding to the data which take the maximum 
similarity be a discernment result that what is necessary is just to ask for whether it is most similar to 
which person's data, in order to identify a person. 

[0053] Moreover, in performing authentication by the face using a card, a registration number, a 
personal identification number, a key, etc., it calculates similarity with the recognition data 
corresponding to individual humanity news, such as each person's card, and a number, and the person is 
identified, when the set-up threshold is set up and the threshold is exceeded. 

[0054] As the approach of recognition, when using the information on the characteristic quantity extract 
section 12, approaches, such as a subspace method and a compound similarity method, may be used. 
[0055] The recognition approach in this example uses the mutual subspace method in reference (Ken- 
ichi Maeda and Sadakazu Watanabe: "the method of superposition which introduced local structure", 
Institute of Electronics, Information and Communication Engineers paper (magazine D) vol.J68-D, 
No.3,pp345 -- 352 (1985)). 

[0056] The recognition data in the registration information stored beforehand and the data inputted are 
expressed as subspace, and this approach defines as similarity the "include angle" which two subspaces 
make. The subspace inputted here is called input subspace. 

[0057] It asks for a matrix of correlation Cin similarly from an input data train, and is Cin=phi 
inlambdainphiinT. It diagonalizes and characteristic vector phiin is calculated. 

[0058] Two phiin and phid It asks for the similarity between subspaces of the subspace expressed (0.0- 
1 .0), and considers as the similarity for recognizing it. 
[0059] The recognition section 16 operates like drawing 5 . 

[0060] First, actuation differs by whether the recognition section 16 performs discernment or an 
identification activity is done (step 1). 

[0061] When performing identification actuation, the target person's ID code is read first (step 2). 
[0062] Next, the registration information (subspace) corresponding to the target ID code is read from the 
registration information attaching part 1 8 (step 3). 

[0063] Next, as mentioned above, in order to recognize by a subspace method etc., the similarity of the 
subspace of each registration information, and an input vector (characteristic vector from the 
characteristic quantity extract section 12) or input subspace is calculated (step 4). 
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[0064] Next, the threshold which has set up the similarity is compared (steps 5 and 6), and a recognition 
result is outputted (step 7). 

[0065] When performing discernment, all the data used as the candidate for discernment are read from 
the registration information attaching part 1 8 (step 8). 

[0066] And similarity with each registration information is calculated (step 9). 

[0067] Next, the greatest thing is chosen out of the calculated similarity (step 10), and it is outputted as a 
recognition result (step 12). 

[0068] Like step 1 1 enclosed with the broken line of drawing 5 , a recognition result can also verify 
whether it is the right by carrying out the threshold judging of the maximum similarity (step 13). For 
example, when similarity is too much low, it can also be judged that it is not any candidate for 
discernment. 

[0069] Similarity, a judgment result, etc. which were calculated here are sent also to the renewal section 
20 of registration information, and are used as information for updating. 

[0070] (Registration information attaching part 18) the subspaces (or matrix of correlation etc.) used in 
order that the registration information attaching part 1 8 may identify a person -- moreover, the status 
information of the time of day in the case of registration, time, a location, etc. can be accumulated. 
Image input data, the extracted characteristic quantity are sufficient. 

[0071] In this example, explanation with the gestalt which it not only holds subspace, but holds the 
matrix of correlation of the preceding paragraph story for calculating subspace is given. 
[0072] The registration information attaching part 1 8 holds one or more recognition data corresponding 
to one person or a certain ID code. Subspace is memorized with incidental information, such as the 
acquired time amount. Moreover, as for such registration information, new creation, modification, 
deletion, etc. are performed by directions of the renewal section 20 of registration information. 
[0073] Recognizing by passing two or more subspaces corresponding to one certain person at 
coincidence to the recognition section 16 as a reason for holding plurality is mentioned. 
[0074] drawing 6 (a) **** -- it is the example currently prepared to one person, for example, when 
fluctuation takes place remarkably like [ when glasses are covered / at the time of removing glasses ], 
two recognition data are prepared, and when you are able to identify one of data, suppose that it has 
collated. [ two or more ] 

[0075] It can use for the existence of makeup not only in the case of glasses but a woman etc. 

[0076] Thereby, the burden of the user of having to remove and attest glasses specially is also mitigated. 

[0077] Moreover, one subspace is newly calculated from the data with which the acquired time differs 
like drawing 7 , and in order to realize recognizing using the subspace, two or more data are held. The 
renewal section 20 of registration information explains this. 

[0078] Moreover, it is drawing 6 (b) as another operation gestalt. It is the example which is preparing 
two or more recognition data to one code, for example, as security of "the card which can be used with a 
family", when using face authentication, it must correspond to two or more face information. 
[0079] In this case, when you prepare a family's recognition data for the number and you can identify to 
either to the number which identifies that card, suppose that it has collated. 

[0080] Thereby, improvement in convenience is measured. Of course, in the case of a family, it does not 
restrict. 

[0081] (Renewal section 20 of registration information) The renewal section 20 of registration 
information updates the registration information on the registration information attaching part 1 8 if 
needed. The renewal section 20 of registration information consists of the updating decision section 20 1 
which determines the approach of updating, and conditions, and the update information generation 
section 202 which updates registration information according to this determined approach and 
conditions. 

[0082] As one example of the renewal decision section 201 of <the updating decision section 20 1>, it 
operates with a flow chart like drawing 9 . 

[0083] The renewal decision section 201 of [updating decision based on time amount progress] receives 
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the result (input data and similarity) of the recognition performed in the recognition section 16 (step 91). 

[0084] Next, the information on recognition data that recognition was performed is acquired from the 
registration information attaching part 1 8 (step 92). This acquires the information that recognition was 
performed to thing **** which recognition data were used etc. before, such as elapsed time from time 
amount. 

[0085] Judging from the recognized data, the magnitude of the elapsed time to which renewal of a 
dictionary was carried out, and the magnitude of the similarity of recognition, it determines whether 
update or not. First, elapsed time is Ts. It authorizes whether it is large (step 93), and when elapsed time 
is comparatively short, an update parameter is set to short period of times (step 94). They are alpha [ in / 
in this parameter / next explanation ] although this parameter is explained later, beta, and gammai. It 
says. 

[0086] Similarly, elapsed time is Tl. When it authorizes whether it is large (step 95) and long period 
recognition is not performed, the parameter for long period of times is set up (step 96). multiplexing 
which boils two or more recognition data and carries out them may be performed noting that there is big 
fluctuation, when still longer period recognition is not performed (step 97). Thus, the updating approach 
of recognition data is determined. In addition, Ts and Tl It determines experimentally. 
[0087] As for the input which was received at the [renewal decision of data level] step 91 and which was 
used for recognition, the similarity of the input data and dictionary is called for. Data with it better [ not 
to use it in the case of updating ], such as detection data by which the data with which similarity is fully 
obtained, the input data whose fluctuation is too large, and the image processing were mistaken in the 
input data used for recognition, are selected (step 93). 

[0088] First, each input data is divided roughly into the following three kinds according to the 
magnitude of similarity. 

[0089] A. The input data greatly exceeding the threshold for recognizing (in the case of this input data, 
since similarity is high and it is necessary not to dare update using new data, mentioned here) 
B. input data C. which is Bataan which has possibility of mistaking recognition and is not included in a 
dictionary -- to the data (drawing bullet round head) inputted into time series, by the subspace method, 
input data drawing 10 to which clearly mistaken recognition is performed asks for similarity, 
respectively, and makes the temporal response a graph. 

[0090] As shown in drawing 10 , there are high data and the low data of similarity, respectively, and 
data are chosen as it was called the thing which belongs to A and B about three kinds of data mentioned 
above, or the thing only belonging to B. 

[0091] for example, in the case of the updating decision by previous time amount progress, when 
elapsed time is long, it updates using both of data of A and B, and **** with short elapsed time uses 
only the data belonging to B -- like -- a configuration is also possible. Those matrices of correlation or 
subspace is calculated, and this is sent to the update information generation section 202. 
[0092] Of course, independently [ the recognition section 16 ], for assay, a valuation basis (the 
recognizing method) may be used beforehand and you may ask for similarity. 
[0093] For example, in the recognition section 16, similarity may be calculated using an algorithm 
which is different as it said that a mutual subspace method is used in order to calculate the similarity for 
performing identification of a person and recognition, and a subspace method was used for assay, and 
each characteristic quantity may be chosen. 

[0094] there may be a means to have a means to calculate two or more algorithms in the recognition 
section 1 6, and for the recognition section 1 6 and the updating decision section 201 to be alike, 
respectively, and to calculate an algorithm about mounting of this recognition algorithm, and a gestalt is 
not asked. Moreover, verification on the level of such each characteristic quantity (input data) is 
sufficient, and this assay is available even if it verifies on the level currently expressed in subspace. 
[0095] The <update information generation section 202> update information generation section 202 
generates new registration information using the already registered data and the data used at the time of 
authentication. 
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[0096] The approach of updating is 1 . The approach, 2 which update a certain subspace The approach, 3 
which compound new subspace The method of adding the subspace used for recognition etc. is 
mentioned. Hereafter, it explains to sequence. 

[0097] 1) In approach this example which updates one certain subspace, since the matrix of correlation 
is also held to recognition data, update as follows. 

[0098] The matrix of correlation of Cd and input data is set to Cin for the matrix of correlation of 
recognition data. 

[0099] New recognition data calculated from these (matrix of correlation) It calculates by Cin=alpha 
Cd+betaCin. Here, the approach of updating can be adjusted by changing a setup of (alpha, beta). 
[0100] (alpha= 1.0, beta= 1.0) Then, it will add serially and recognition data will be constituted using all 
the data collected till then. 

[0101] (alpha= 0.5, beta= 0.5) Then, although the rate of updating by current recognition data also 
decreases, contribution of the data with which time amount passed decreases by piling up a count. For 
example, if updating is performed n times, the contribution of first-time recognition data is l/2n. It 
becomes. 

[0102] Thus, (alpha, beta) what is necessary is just to adjust in consideration of time amount progress 
etc. 

[0103] 2) As an operation gestalt according to the approach of compounding new subspace, hold two or 
more matrices of correlation for every time amount which has recognized (photography of a face), and 
newly calculate the subspace of the dictionary used for recognition from two or more of these matrices 
of correlation. 

[0104] For example, matrix of correlation Ci stored at every recognition Weighting-factor gammai It 
uses and is [Equation 1]. 

D = V 7 iC i 



Subspace is calculated using Matrix D and let it be a dictionary. 

[0105] Weighting-factor gammai Like drawing 8 , it determines in consideration of time amount 
progress using a sigmoid function etc. The function for, of course determining this weighting factor may 
also choose another thing, and may prepare an experimental weighting-factor table. Moreover, matrix of 
correlation Ci A number is not fixed, either. 

[0106] Of course, an approach which calculates the intersection of not only the sum operation mentioned 
above but subspaces may be used for the synthesis method of subspace. 

[0107] 3) You may perform automatically multiplexing to plurality the method of adding the subspace 
used for recognition, and recognition data. 

[0108] For example, although the threshold was exceeded at the time of recognition, when similarity is 
too low, updating which was described previously may not be performed, but Cin may be added as 
recognition data as it is, and a number may be increased. 

[0109] In addition, in order to calculate subspace, although a matrix of correlation is also held, matrix 

phiT phi is calculated using the characteristic vector matrix phi which expresses subspace, without 

having a matrix of correlation, and it is good as a substitute of a matrix of correlation. 

[0110] In this case, as compared with holding a matrix of correlation, storage capacity is reducible. 

[01 1 1] By using together and combining these approaches suitably and updating subspace, the precision 

of a dictionary is maintained and recognition which controlled the passage of time and secular change is 

performed. 

[0112] (Modification) Although this example explained in the example of recognition which used the 
face, a voiceprint etc. may be used as characteristic quantity. Moreover, other characteristic quantity 
may be used. 

[0113] As mentioned above, in the range which does not deviate from the meaning, it deforms variously 
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and this invention can be carried out. 
[0114] 

[Effect of the Invention] According to this invention, by using the recognition information included 
between partial skies at least, troublesome registration information can be updated automatically, and it 
is still stronger to fluctuation, and corresponds to secular change with the passage of time, and it 
becomes possible to maintain a recognition rate. That is, the effect of aging and secular change is 
mitigable by updating registration information at any time. 

[0115] Moreover, the passage of time and secular change are recognizing using the subspace calculated 
from characteristic quantity as registration information, in order to remove the effect of change which 
takes place to different short time, such as expression change and change of the sense of a face, and it 
can respond to these fluctuation flexibly. 

[0116] Decline in a recognition rate can be prevented without applying a burden to human being by 
establishing the device which updates automatically using the information at the time of recognition 
rather than performing renewal of registration information clearly. 

[0117] Furthermore, also in order to cope with big fluctuation of the existence of glasses, the existence 
of makeup, etc., by holding two or more registration data, by collating with those two or more data, 
convenience can be made high and a recognition rate can also raise it. 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation . 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is the block diagram of person recognition equipment 10. 
[Drawing 2] It is the mimetic diagram of aging. 

[Drawing 3] It is the block diagram of the characteristic quantity extract section 12. 

[Drawing 4] It is drawing of the example of characteristic quantity. 

[Drawing 5] It is the flow chart of the recognition section 16. 

[Drawing 6] It is the explanatory view of multiplexing of recognition data. 

[Drawing 7] It is the explanatory view of composition of recognition data. 

[Drawing 8] It is the explanatory view of a weighting factor. 

[Drawing 9] It is the flow chart of the updating approach. 

[Drawing 10] It is drawing of a graph showing the relation between similarity and time amount. 
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[ 0 0 4 5 ] 04 (4, AflBfcfcttftSWiaJS 1 2 1 i 

■rs. 

[0046] 04WT^0(i, ^^H*^^ h^2r®ffe 
[0047] idoaMJ-ffilSJli. Aft^iaiS^ffa/s*^ 
[0048] ^fefi»LT*5V^T, ^<l*Sf»ttTa 

[ 0 0 4 9 ] &xj&m «t a t:, ««-sraa#* 

^SIBWaj»14-C«tHWSSl4s BMBU16, 
a«ffl«ftSai518t:3lifeii4. 

[0050] (igns 1 6 ) at, tsasE 1 6 t-^vt 

[0051] fstffieu 1 6 (4, a«fliffifiy#» 1 8 c*i 
fc*ifcB8r-* (»^sia) fc«a*aaj»i2-«» 
fenfc^a*, ifc«a»siaaa}ffli4Tfifcii&t» 

[0052] Aft*»sw-6fcftfca, mttovyf- 

t S r - ^ tMJS-tl. Aift^iiSWS* fc -tfitt" «k v \ 

[ 0 0 5 3 ] ^/t, ^-f^im-^, Bfu#-f , m% 

t'^fflv^T, »tJ:61SliE*ffd«^t:Ji, ^mco 

m<nii~ t'comAwmizftfci- mmr~ 

[0054] Um^mt LTJ4, =»®lttjaig|5 1 2^ 
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fflv ^«^j±. m^mm^msmimm* z<r> 

[0055] ^mmmx-commm^ mmm 
mmM- : ^mmmmmxifz^-y ■ 

^y^ffij , «^ttMfl^^S(D).vol.J68-D,N 
o.3,pp345~352(1985) ) fc*4ffiIU#£iaife£fflU 
S. 

[0056] £*)#3£TI4. ^to^i-fe^SMSfflSw 

+coi8»T - *fc.Aa3fi*T-?t> as^sia tlx 

[0057] MlT-?m£tilXfflt&mffflCin 
Cin=OinAinOini tttftfcL. Effi^? b 
;H>infc:®6S. 

[0058] r.-9«*in, <E>d T£2tl&Uft£ffl<7)® 
ftZmtSfflBX. (0. 0-1 . 0) fcjRft, -etlSrlSlffi 

[00 59] fgftgfl 1 6(4, H5(7)J; -5 tl&fFf & . 

[ o o 6 o ] t-r , isiKffi 1 6 a. mwmtmfr. 
i ) . 

[oo6i] Rjeiwt^fo*^ t-fft&t-t&A 

fyjCOl Dn-F£0^3MJ (Z.T''/72 ) „ 
[0062] mzKfktth I D3- K£*ttEU:S« 

ttfg (as^BI) *««fllfR«J*ail 1 8 j; ijaaaj-t 

Ufv7°3) . 

[0063] fcK, ±aU: J: 3 13, »^SISfi^Pti 

0 bis itfto tzfr . *a«itffi«oa^ffiia t > ^ 

4) . 

[0064] mztmimzwifcix^mmzim 

1 (xf7 7-5, 6) , bobs* sat s ur^r 

7) . 

[006 5] agflf^nsff d*^. mmattcbT- 

8) . 

[0066] f Lt« -eixw^aflffi *t offliRKS' 

H-W-tl, (Xf779) . 

[0067] JJcttWSilfc^flSUe^^fefckWt 

7Tt6 (Xf7712) . 

[ 0 0 6 8 ] 0 5 £>«trCHX,rtfXf 7711»±3 

3) . wiaaffia^ftiotffiv^wis t'^aao 

*f»f t> *v ^ t flBrt* ; b h X% h . 
[0069] I i-Ctt»§*lfca(HS. fUSaSSfcif 



[0070] ( a^nr sftfiffis 1 8 ) mmmm& 1 
mmmm%t°zwmx% s. msa^t-?^^ 

[007 1 ] *»i5WT(4, SBftffilSfcftfM-Srtfft'C 

[0072] mmmmmi 8(4, -aoa«. *fc 

{4*6 I D3-h*fc*tJELT, — p*fc(41KRWi8«T 

m^mmbb^ztmztii. ta. z.tit>mm 

«J4s fii*fll«!eW»2 0«»*t:J: , 3s fr£3«. S5 

[0073] mmz&ftt&m& t lt , * s-awa 

[ 0 0 7 4 ] 06 (a) T'(4, -A«0AftK*t 
Hit Lfc*&<0j:5t*L<SE»* t iBi**&t:s 2 

[0075] K«WC*:< , &tt<0i§l=r<>«?)«g 
[0076] .mti 0 , *>S"*>^II«*^ LTlSlIt 
[0077] H7«j;^(c. K#§tL^0B#^'S 

2 0(cTiiBJ-tl>. 

[0 078] *fc. «iJc7)^MMtUT. 06(b) (4, 

^na-YizttLxmmmT-tzmix^&m 

X\ mtii. rSJftf ffifflT* S h* j co-fedf jl 'J r 

[0079] -r<7)Ji^, Ytrnwhttizft 
lx, %m<oAmcoimT-?zmix}i%. ^-r 
tifrt,zm%x-z . Sd^TS t . 
[0080] ;w^9fiJffitt^r&]±# s ff£>ftSo *>t> 
* /immcw^ztem t>&\ 
[oo8i] ( snmB&m 2 0 > smmsm 2 
0(4, mmmuftui sw^itfesr^atjetT^ 

*rt&. a«flHBa!r«2 0(4. ®Br«*ffi. 
£1'S!8W ! PJBf»2 0 It. 

iz£->xmmmnw.mft onmm&m 0 2*> 

[0082] <5E*PJBfaS2 0 1 >SfffW2 0 1 CO 

-mmmb lx . 09 coi -5 ^7 o-f-v- ht-Bf^t 
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i. 

[0083] [ tifm®mzm^\ ^wnm ] 

-ttwm.) *^m& (xf779 1 ) . 
t o o 8 4 1 immbtitzuwiT-?mm 
mmmm3i8frt>n& (^7792) . zn 

[0085] BiisnfcT-^ tssMBiSijWtfciifca 

tft^ti, 5sk> ^ * - 9 i®mmmzWi%.-t * 

Ut'x7°94) . ;<0A-7^-;[:-5^TaitIsj 
ri SrSo. 

[0086] |5]fiHC *B*$H**T1 i 0 t A# 

T7796). ^^^V^Iir^Mf^TV^*^ 
aRffltel-^fiftfcfT-jTfcSV* (Xf779 7) . 
i3, Ts , ti 

[0 087] [r-^^K7)H»JS)T] Xf779 1 

ixtzMiT-twe. mm-h^mz% htix v > s r 

^*JR»aSS?-t4 Uf-v7°93) . 
[ 0 0 8 8 ] t-f, #A7Jr-^ £«S?)A# S tfE 

[0089] A. ISIi*ffdfc«><OH«[*^<iBiT 

Kv vfcfc , * * T *rr- * £ LTEtf £fH 

b. mmmhmmzi>ib. muz-tttix^^ 

C . m hMz^tzUm^ffbtiX ATJt-? 

[00901010 KiSU: ±3 fc»fclflW)ffiv vf - ? 

CIWLT, A, BfcJW6t>f), £«4B7tW:«tl> 

[009 1 ] f?U(4\ jfeoiBrlBBJife: J: SSSffflWrW 
gW B l#*Vtf§£(4A, Bf5r-*&fli#ffi^T 



202l,zm&. 

[0092] \>%hL. WM 1 6 fcfcEHtf fc8t£tf)fc 
[0093] flitf, ISiSffi 1 6 T14. A»<0|5IS, IS 

mitft r> tz^mm.mn-thtzuzm.m'mm 

[0094] zmmnw) XAcommiz^xte. 
iw 1 6 tssRwr^rf u xAmnti mz^ i 

KTiviv xj^mmzmwh^x hx<. mat 

xmiZtiX v > & UOlX'tfiM. IX b ffibtc V ^ . 
[009 5] <58W1t«!£jS»2 0 2 >Jg*TtIf$Mg|5 
2 0 2(4, RKSMSSilTV^T-^fciSaEl^fcffi*)^ 

[0096] HSrO^ffifi. 

1) *&as*sfia*!g*rf4*s, 

2) *rfc*at^ia*^ja-ts*i£, 

3) imizmbtLtM£.mzmni-&ij& 

[0097] i ) ibi-^xommsiismtiij^ 
*mmmiz a\ ^xiz. vmr- 9 wsmm ^ntx 

[0098] tm-T-fcommfflHiCd s ATJT-^ 

[0099] ztit>frmnziimttmm-?( 

Cin=aCd +/3Cin 

x\ mcoummm&zttf&m. 

[0100] (a=l . 0, ,3=1. 0) ki-flif. M 

t^-x m^ximr—? mtft~t& z t c** . 

[0101] ( a = 0 . 5, /3 = 0. 5) tttlll M 
^mmf - 9\z£h SfrcoM^- h 'M*£ < ft 6 # , 0ic 

*(ii/2» kftS. 

[0102] ZCOX 5t(ff, /9 ) tl^flSIgja**#* 

[0103] 2 ) *rfcftaw^ia*^j«ts*« 
Meomm&mtLx. mm mcomm) *ff-?teiaft 
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[0 10 5]S^«ri tt, 0803.): 3 fc, x^-f 

•ci>ftv\ ttz, mmm\c\ comm^tiihcox 

Ji=flrV-» 0 

[ o i o 6 ] i>hbA,. mtam^^mt. ±s*u: 
mmmxts:< , m^mn±^mmmmh 

[oio7]3) mmz&htitzm£mzM\itiu 
m 

[0 1 083 WiHTs BIK^KBHiJiiaifcfcOO. & 
IX. JR*JU^LTt,J:o. 

[ 0 1 0 9 ] fcfc, «#SISI£ft**Sfc«>fcs fflMff 

[0 1103 ffllSfffl£«8rt- S«fcJt«L 

[01113 diifctfXfi-ffifc, SSSs flfffl. 

[01123 #ll»J(«J^£t»JT'' 



[ 0 1 1 3 3 JUL *»li««if^MLii« 
TH* LTgifrt S £ t jftfarifiT* £ . 
[01143 

im<?m&] *3ffl£Zti&* ^< fc tarsia* 

[0115] *3t. @&&ikt\m%&* 
it^mnft § o^bfc v > o fcjsiiif rats,: & sgft«»* 

&mm%zm^ximzmoc\tx\ itihco^m 

[01163 aSMBBWSSffiis H^Wtff ^ COT-Ji* 

[ o l 1 7 3 § IRfiKo*-*. fcffi*)**efi:ifO;* 

ti-ot, f ijffitt* « < Lisa* fc i*i±s * ^ - 1 **-c 

[Hffioffim^ira] 

[Hi 3 xmmmwi o^m^mxht. 
im2] m^tcom^mxh s . 

[033 «fa««I{fJSI51 2««j«ia-c*6. 
[04 3 «fffl«^O0T*>4. 

[05 3 IgpfiSBl 6(07n- 

[H6 3 Bw^-^^sftwayflia?** . 

[073 BMr - * «o£j*tt)KHJ!0T* 4 . 
[083 £^«W1£BJ§0T'*> § . 
[09] ^.ffiUmny n-f-v - b T"£> 5 . 

[0103 mitj&t£ffflkcDmm^-?yy7nmxfo 



923 



«S#£B asa&m 




[04] ^5] 




Cmmkend) 
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